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,QWURGXFWLRQ
7KHSUHVHQWSDSHUDVVHVVHVWKHILQDQFLDOHIILFLHQF\ZKHQDSSO\LQJURWDWLRQDQGIHUWLOL]DWLRQLQWKH&URS5RWDWLRQ
)LHOGDW0RDUD'RPQHDVFD([SHULPHQWDO)DUPZKLFKZDVIRXQGHGLQ
:KHDW LV FRQVLGHUHG WKHPRVW LPSRUWDQW FURSZLWKKLJK VKDUH LQ IRRG'XH WR WKHKLJKFRQWHQWRISURWHLQDQG
FDUERK\GUDWHVDQGJUDLQVLQWKHUDWLRRIWKHVHUHTXLVLWHKXPDQERG\/RQJWHUPSUHVHUYDWLRQRIJUDLQVDQGWKDWFDQ
EH WUDQVSRUWHGZLWKRXWGLIILFXOW\KDYHDKLJKHFRQRPLFSODVWLFLW\EHLQJFXOWLYDWHFOLPDWHVDQGVRLOV LQDUHDVZLWK
YHU\GLIIHUHQWWKHSRVVLELOLW\RIIXOOPHFKDQL]DWLRQRIFXOWXUHSODQWFXOWLYDWLRQRFFXSLHVODUJHDUHDV:HHGFRQWUROLV
WKHSULPDU\FDUHZRUNRIFXOWXUHZKHDW:HHGVDUHRQHRIWKHPDMRUFRQVWUDLQWVLQZKHDWSURGXFWLRQEHFDXVHWKH\
UHGXFHSURGXFWLYLW\GXHWRFRPSHWLWLRQDOOHORSDWK\SURYLGLQJKDELWDWVIRUPLFUREHVDQGVHUYLQJDVDOWHUQDWLYHKRVW
YDULRXVLQVHFWVDQGIXQJLDQGLQFUHDVHGFRVWVDWKDUYHVW$EEDVHWDO%HNHOOH
6WXGLHVKDYHLQGLFDWHGWKDWFURSORVVHVGXHWRZHHGFRPSHWLWLRQWKURXJKRXWWKHZRUOGDVDZKROHDUHJUHDWHUWKDQ
WKRVHUHVXOWLQJIURPWKHFRPELQHGHIIHFWRILQVHFWSHVWVDQGGLVHDVHVGHWHUPLQHGUHGXFWLRQLQZKHDW\LHOG
*H]XDQG6RERND
+RZHYHUFKRRVLQJWKHPRVWDSSURSULDWHKHUELFLGHFRUUHVSRQGLQJWLPHRIDSSOLFDWLRQDQGWKHDSSURSULDWHGRVDJH
LVDQLPSRUWDQWHOHPHQWIRUOXFUDWLYHSURILWV$EEDVHWDO.KDOLOHWDO0DUZDWHWDO6KHUDZDWHW
DO
:HHGLQIHVWDWLRQDUHDPRQJWKHIDFWRUVOHDGLQJWRORZ\LHOGV&KHHPDDQG)DURRT
:HHGVUHGXFHFURS\LHOGVE\FRPSHWLQJIRUQRWRQO\QHFHVVDU\JURZWKIDFWRUVVXFKDVZDWHUQXWULHQWVOLJKWDQG
VSDFHEXWDOVRE\UHOHDVLQJFKHPLFDOVLQWKHUKL]RVSKHUHWKURXJKWKHLUURRWVRURWKHUSODQWSDUWV5HGG\
2QWKHRWKHUKDQGFKHPLFDOZHHGFRQWUROGHSHQGHQFHRQO\LQYROYHVDQH[FHVVLYHXVHRIKHUELFLGHVZKLFKUHVXOWV
LQHQYLURQPHQWDOSROOXWLRQDQGWKHLQWHUDQGLQWUDVSHFLILFH[FKDQJH+DVVDQDQG0DUZDW
:HHGPDQDJHPHQWE\SK\VLFDODQGPHFKDQLFDOZRUN LQYROYLQJ WKHDQLPDOVDQG LPSOHPHQWDWLRQFRVWVPDNLQJ
WKHPPRUHODERULRXVWHGLRXVDQGH[SHQVLYH,TEDO
0DWHULDOVDQG0HWKRGV
,QRUGHUWRDFKLHYHREMHFWLYHVLQYHVWLJDWLRQVZHUHFRQGXFWHGERWKILHOGDQGODERUDWRU\7KHUHVHDUFKLQWKHILHOG
ZHUHFRQGXFWHGGXULQJWKHJURZLQJVHDVRQDQGZHUHDLPHGDWGHWHUPLQLQJVHOHFWLYLW\DQGHIILFDF\RIKHUELFLGHVWKH
ZHHGVDQGWKHGHJUHHRITXDQWLWDWLYHDQGTXDOLWDWLYHREWDLQHG$SSO\LQJKHUELFLGHVUHFRPPHQGHGRSWLPDOHUDZDV
DFKLHYHGE\SURGXFHUVZKHQWKHVRLOLVDWOHDVW&EHIRUHIRUPDWLRQRIWKHILUVWLQWHUQRGH(PLVVLRQPL[WXUHZDV
 OKD 7KH VXUIDFH RI H[SHULPHQWDO SORWV ZDV  P $OO YDULDQWV KDYH EHQHILWHG IURP WKH VDPH ZRUNV
DJURSK\WRWHFKQLFDO
([SHULHQFHZDVPRXQWHGRQFHUQR]LRPVRLOLQIDUP,,,DYQLF$GULDQ7KHUHDFWLRQLVVOLJKWO\DONDOLQHVRLOZLWK
S+YDOXHVRIDQGKXPXV
6XQIORZHUSODQWZDVSULRU7KHZKHDWYDULHW\ZDVFXOWLYDWHGDNLQG+XQJDULDQ-XVWXVDFTXLUHGIURP$JULFRYHU
FRPSDQ\6RZLQJZDVGRQHZLWKGULOOV683ZLWKDGHQVLW\RIJUDLQVJHUPLQDEOHPGLVWDQFHEHWZHHQURZVRI
FP(PHUJHQFHLWKDVEHHQIRXQGRQ2FWREHU,QDXWXPQSORZLQJZDVDSSOLHGXQGHUNJKD32
7KHUHZHUH XVHG WKHSUHHPHUJHQFH WUHDWPHQW DOO WUHDWPHQWVZHUH DSSOLHG SRVWHPHUJHQFH VSULQJ7ZLQQLQJ ,
LQWHUQRGHZKHDWZHHGLQURVHWIDVH
([SHULHQFHZDVSODFHGDIWHUWKHW\SHELIDFWRULDOVXEGLYLGHGSDUFHOVPHWKRGZKHUH
x )DFWRU$QLWURJHQIHUWLOL]DWLRQZLWKWZRJUDGXDWLRQVDNJQLWURJHQKDDNJQLWURJHQKD
x )DFWRU%:HHGPDQDJHPHQWZLWKHLJKWJUDGXDWLRQV7DEOH
'HWHUPLQDWLRQ RI ZHHG QXPHULF ZDV GRQH EHIRUH WUHDWPHQWV DQG WKDW WZRZHHNV DIWHU WKHLU DSSOLFDWLRQ DQG
EHIRUHKDUYHVW
%DVHGRQGDWDFROOHFWHGWRGHWHUPLQHSDUWLFLSDWLRQZKHUH
P WKHDYHUDJHQXPEHURIZHHGVPRIDJLYHQVSHFLHV
0 WKHDYHUDJHQXPEHURIZHHGVPWKHVXPRIDOOPHGLDZHHGVSHFLHVLGHQWLILHG
&RQVWDQFH LV FDOFXODWHGXVLQJ WKH IRUPXODZKHUH WKHQXPEHURISRLQWVZKHUHD VSHFLHVZDVSUHVHQW DQG1 WKH
WRWDOQXPEHURISRLQWVZKHUHPHDVXUHPHQWVZHUHPDGHLQWKLVFDVHWKH\ZHUHPDGHGHWHUPLQDWLRQV
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7DEOH*UDGXDWLRQVRIWKHIDFWRU%
9DULDQWV 6XEVWDQFHDFWLYH 'RVH :HHGFRQWUROHG
E XQWUHDWHG   
E /DUHQ3UR6* 0HWVXOIXURQPHWLO JKD GLFRW\OHGHQRXV
E /RJUDQ:* 7LDVXOIXURQ JKD DQQXDODQGSHUHQQLDOGLFRW\OHGRQRXV
E +DUPRQ\([WUD 7LIHQVXOIXURQPHWLO
7ULEHQXURQPHWLO
JKD /HDYHGZHHGVDQQXDODQGSHUHQQLDOCirsiumSKDVH
OHDYHV
E /LQWXU:* 7LDVXOIXURQ
'LFDPED
JKD DQQXDODQGSHUHQQLDOGLFRW\OHGRQRXVVRPH
E 6HNDWRU3URJUHVV2' ,RGRVXOIXURQPHWLO1DJO
$PLGRVXOIXURQJO
0HIHQSLUGLHWLOVDIQHUJO
JKD GLFRW\OHGRQRXVDQQXDOSHUHQQLDODQGDQQXDO
PRQFRFRWLOHGRQDWHVRPH
E 'LFRSXU7RS6/ DFLG'JO
GLFDPEDJO
OKD DVZHOODVDQQXDODQGSHUHQQLDOGLFRW\OHGRQVUHVLVWDQW
WR'
E 5LYDO6WDU*' 7ULEHQXURQPHWLO JKD DQQXDODQGSHUHQQLDOGLFRW\OHGRQRXV
   
5HVXOWVDQG'LVFXVVLRQV
3.1. Determination weed spectrum before applying herbicide treatments  
'HWHUPLQDWLRQZHHGZLQWHUZKHDWFURSSULRUWRWUHDWPHQWZLWKKHUELFLGHVZDVSHUIRUPHGXVLQJQXPHULFDOPHWKRG
%DVHGRQGDWDFROOHFWHGSULRUWRWUHDWPHQWZLWKWKHKHUELFLGHVZHUHFDOFXODWHGDQGWKHFRQVWDQWSDUWLFLSDWLRQ
7DEOH7KHUHVXOWVRQZHHGGHQVLW\SDUWLFLSDWLRQDQGFRQVLVWHQF\EHIRUHWUHDWPHQWVZLWKKHUELFLGHV
 :HHGYDULHW\ $YHUDJH 3DUWLFLSDWLRQ &RQVWDQFH
1 1 1 1 1 1
'D Fumaria sp.      
 Veronica hederifolia      
 Poligonum convolvulus      
 Papaver roheas      
 Matricaria inodora      
 Galium aparine      
 Chenopodium album      
'S Convolvulus arvense      
 Cirsium arvense      
'D      
'S      
7RWDO      
$QQXDOGLFRW\OHGRQRXV3HUHQQLDOGLFRW\OHGRQRXV

,QH[SHULPHQWDOILHOGZKHUHWKH\ZHUHSODFHGH[SHULHQFHVKDYHEHHQLGHQWLILHGVSHFLHVOHDYHGZHHGVRIZKLFK
 VSHFLHV DQQXDO GLFRW\OHGRQRXV Fumaria VS Veronica hederifolium Polygonum convolvulus Polygonum 
aviculare Matricaria odorless Galium aparine SLJZHHG DQG SHUHQQLDO GLFRW\OHGRQRXV VSHFLHV Convolvulus 
arvensis WZRCirsium arvense DQGZKHQPHDVXUHPHQWV KDYH QRW EHHQ LGHQWLILHGPRQRFRW\OHGRQRXV VSHFLHV %\
DQDO\]LQJWKHPHDQGHQVLW\RIWKHZHHGVVKRZQLQ7DEOH:KHUHLWLVQRWHGWKDWWKH\GRQRWDSSO\WRWKHQXPEHURI
ZHHGVQLWURJHQ IHUWLOL]HUV DUHSOPChenopodium album DQGSOPPolygonum aviculareZLWKD WRWDORI
GLFRW\OHGRQRXVDQQXDODQGSHUHQQLDOGLFRW\OHGRQRXV0DUFK
,QHPERGLPHQWVLQZKLFKWKHQLWURJHQIHUWLOL]HUDSSOLHGDYHUDJHQXPEHURIZHHGVSHFLHVLQSDUWLVSOPWR
Matricaria inodoraDQGSOPRIPolygonum aviculare7RWDODQQXDOGLFRW\OHGRQRXVVSHFLHVLVSOPDQG
RIWKHSHUHQQLDOGLFRW\OHGRQRXVSOP
1H[WDUHVKRZQLQ7DEOH7KHGDWDRQSDUWLFLSDWLRQZHHGVSHFLHVDWZHHGLQJRIILHOGVSODQWHGZLWKZKHDWLQWKH
ILHOGZLWKH[SHULHQFHV,,$GULDQ,DYQLF7HOHRUPDQ&RXQW\9DOXHVSDUWLFLSDWLRQZHHGVSHFLHVVKRZVWKDWWKHODUJHVW
VKDUHKROGDQQXDOGLFRW\OHGRQRXVVSHFLHVZLWKDSHUFHQWDJHRILQWHUPVRIIHUWLOL]DWLRQRULI\RXDSSO\
IHUWLOL]HU
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,QFRQFOXVLRQDV\RXFDQVHHWKHUHZHUHQRVLJQLILFDQWGLIIHUHQFHVLQWKHSHUFHQWDJHRISDUWLFLSDWLRQRIYDULRXV
VSHFLHVRIZHHGVDQGDSSO\LQJIHUWLOL]HUVLQIOXHQFHGWKHH[WHQWWKHVPDOOZHHGV
9DOXHVFRQVWDQF\SUHVHQFHRIZHHGVSHFLHVFDOFXODWHGRQWKHEDVLVRIUHFRUGVIURPWKHSULPDU\VKHHWZHHGLQJ
'DWDDQDO\VLVLVREVHUYHGWKDWWKHYDULDQWZLWKRXWIHUWLOL]DWLRQDQQXDOGLFRW\OHGRQRXVVSHFLHVKDGDFRQVWDQF\RI
ZKLOHSHUHQQLDOGLFRW\OHGRQRXVVSHFLHVZHUHSUHVHQWLQRIWKHSRLQWVWKDWZHUHPDGHGHWHUPLQDWLRQV
&RQVWDQFH ODUJHVW VSHFLHV H[KLELWHG DConvolvulus arvense DQGPolygonum convolvulusZLWK  IROORZHG E\
Veronica haederifolia,QWHUPVRIDQQXDOGLFRW\OHGRQRXVVSHFLHVIHUWLOL]DWLRQFRQVWDQF\LVDQGRI
SHUHQQLDO GLFRW\OHGRQRXV 7KH KLJKHVW YDOXH LV UHFRUGHG LQPolygonum convolvulus VSHFLHV LV SUHVHQW LQ RI
SRLQWVGHWHUPLQDWLRQFRQVWDQF\ZKLOHWKHORZHVWUHFRUGHGIRUVSHFLHVMatricaria inodor OHVV
7KHGDWDDQDO\VLV HQYLURQPHQWV DQG WKRVHRQSDUWLFLSDWLRQDQGFRQVWDQF\ZHHGVSHFLHV LW FDQEH VDLG WKDW WKH
DJULFXOWXUDO\HDU WKHUHZHUHQRVLJQLILFDQWGLIIHUHQFHV LQ WKHFRQVLVWHQF\RI WKHZHHG VSHFLHVSULRU WR
DSSOLFDWLRQRIKHUELFLGHWUHDWPHQWV

3.2. Determination of weed at 14 and 28 days after application of herbicide treatments (Numerical method)  
7DEOHFHQWUDOL]HGGDWDZHHGLQJDUHGHWHUPLQHG WKURXJKQXPHULFDOFURS\HDU7KHGDWDVKRZV WKDW
KHUELFLGHVDSSOLHG WR UHGXFHZHHGJURZWKREVHUYHGDWSOP LQYHUVLRQFRQWUROSOPKHUELFLGH6HNDWRU DQG
SOPYDULDQWWUHDWHGZLWK'LFRSXU7RS6/'$7GD\DIWHUWUHDWPHQWLQYHUVLRQFRQWURODUHSOPDQG
YDULDQWVWUHDWHGZLWKYDULRXVKHUELFLGHVQXPEHURIZHHGPLVEHWZHHQPKHUELFLGHVWR/LQWXU6HNDWRUDQGE
,Q YDULDQWV IHUWLOL]HG ZLWK 1 DYHUDJH QXPEHU RI ZHHGV LV EHWZHHQ P DW  '$7'LFRSXU 7RS  6/
KHUELFLGHDQGP+DUPRQ\WUHDWPHQWFRPSDUHGWRWKHFRQWUROZKHUHSOP
7KHHIIHFWRIZHHGFRQWURO WUDWPHQWZDVHYDOXDWHDW'$7SOPDQGYDULDQWVZHHGKHUELFLGHV LVEHWZHHQ
SOP/LQWXUDQG+DUPRQ\KHUELFLGHDQGSOP'LFRSXU7RS6/
,QYDULDQWVIHUWLOL]HGZLWK1DYHUDJHQXPEHURIZHHGV'$7LWLVSOPLQWKHFRQWUROYDULDQWFRPSDUHG
ZLWKSOPKHUELFLGHVZLWK/DUHQJKD
'HWHUPLQDWLRQVIURP7'$VQXPEHURIZHHGVZDVSOPWUHDWPHQWZLWK+DUPRQ\')DQGSOPWR
WUHDWPHQWV5LYDO6WDU*'DQG/DUHQ:KHQ DSSO\LQJKHUELFLGH/RJUDQ LGHQWLILHG DQXPEHU RISOP FRPSDUHG
ZLWKSOPLQYHUVLRQFRQWUROQHHUELFLGDW$WDQGGD\VDIWHUWUHDWPHQWIRXQGWKDWDOOKHUELFLGHVXVHGOHGWR
DUHGXFWLRQLQWKHDYHUDJHQXPEHURIZHHGVFRPSDUHGWRWKHFRQWUROQHHUELFLGDWUHPDUNLQJKHUELFLGHV5LYDO6WDU
*' 6HNDWRU DQG /LQWXU WKDW WKH GRVHV WHVWHG XV KDYH WKH ORZHVW QXPEHU RI ZHHGV $OVR 'LFRSXU 7RS  6/
KHUELFLGHUHGXFHGWKHDYHUDJHQXPEHURIZHHGVWKRXJKQRWDVPXFKDVKHUELFLGHVPHQWLRQHGDERYHKRZHYHULWFDQ
EHXVHGVXFFHVVIXOO\LQPHDVXUHVRIUHVWUDLQWRIWKHZHHG
7DEOH7KHUHVXOWVRIWKHZHHGVDWDQGGD\VDIWHUDSSOLFDWLRQRIKHUELFLGHWUHDWPHQWV
9DULDQWV 'RVHWHVWHG
1RP ZHHGFRQWURO
D1 D1 D1 D1
'$7 '$7 '$7 '$7 '$7 '$7 '$7 '$7
E XQWUHDWHG  0W 0W 0W 0W    
E /DUHQ3UR6* JKD        
E /RJUDQ:* JKD        
E +DUPRQ\([WUD JKD        
E /LQWXU:* JKD        
E 6HNDWRU3URJUHVV2' JKD        
E 'LFRSXU7RS6/ OKD        
E 5LYDO6WDU*' JKD        

$QDO\]LQJWKHGDWDSUHVHQWHGLQ7DEOH.JYDULDQWVIHUWLOL]HGZLWKQLWURJHQKDWR7'$VVKRZVWKDWDYHU\
JRRGZDV UHFRUGHG LQ WKHYDULDQW WUHDWHGZLWK WKHKHUELFLGH/LQWXUDQG WKH ORZHVWHIIHFW  LQ WKH
YDULDQWWUHDWHGZLWKWKHKHUELFLGH'LFRSXU7RS6/
,Q WKH WHVWV FDUULHG RXW RQ  SHUFHQW RI ZHHG FRQWURO '$7 LV EHWZHHQ  DQG  /DUHQ KHUELFLGH
WUHDWPHQWVZLWKKHUELFLGHVDQG6HNDWRU/LQWXU
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,QYDULDQWVIHUWLOL]HGZLWKNJQLWURJHQKDWKHGHWHUPLQDWLRQRIWKH'$7WKHGHJUHHRIZHHGFRQWUROLQWKH
VROXWLRQLVEHWZHHQDQGWUHDWHGZLWKWKHKHUELFLGH6HNDWRUDWWKH5LYDOKHUELFLGH/RJUDQ:*
:KLOHWKHGHWHUPLQDWLRQVDW'$7WKHGHJUHHRIZHHGKHUELFLGHLVIURPWR/DUHQWKHKHUELFLGH/LQWXU
UHVSHFWLYHO\
,Q FRQFOXVLRQ DOO KHUELFLGHV WHVWHG IRXJKW WKH JRRGZHHGV LQZLQWHUZKHDW LQ DOO FDVHV UHFRUGHG YDOXHV RI WKH
GHJUHHRIILJKWLQJRYHU)RUHPRVWKHUELFLGHVLQRUGHU6HNDWRU5LYDO6WDU*'/LQWXUZKRVHHIIHFWILJKWLQJ
ZDV LQIOXHQFHG E\ SKDVH WUHDWPHQW RIZHHG VSHFLHV GRPLQDWLQJ DQG ODVW EXW QRW OHDVW WKHPRGH RI DFWLRQ RI WKH
DFWLYHLQJUHGLHQWVLQWKHKHUELFLGHIRUPXODWHG

3.3. Determination weedness at harvesting time  
7DEOHFHQWUDOL]HGGDWDRQZHHGZLQWHUZKHDWFURSEHIRUHKDUYHVW$QDO\]LQJWKHGDWDVKRZVWKDW WKHYDULDQWV
IHUWLOL]HG ZLWK 1 LQ WKH XQWUHDWHG FRQWURO YDULDQW LGHQWLILHG D QXPEHU RI  SOP RI ZKLFK  SOP DUH
GLFRW\OHGRQRXV DQQXDO DQG SHUHQQLDO GLFRW\OHGRQRXV  LQ RWKHU YDULDQWV WR ZKLFK ZDV WUHDWPHQWV ZHUH DSSOLHG
KHUELFLGHZHHGWRWDOZDVEHWZHHQSOPZKHQXVLQJKHUELFLGH5LYDO6WDU*'DQGSOPLIXVHG'LFRSXU7RS
6/KHUELFLGH
,QDQQXDOGLFRW\OHGRQRXVVSHFLHVVKRXOGHULVEHWZHHQSOPYDULDQWWUHDWHGZLWK/LQWXUDQGSOP,FHGLQ)RUWH
1XPEHURISHUHQQLDOGLFRWVYDULHVEHWZHHQSOP5LYDO6WDU*'DQGSOP'LFRSXU7RS,I\RXDSSO\DGRVHRI
NJQLWURJHQKDDYHUDJHQXPEHURIZHHGVLVSOPLQWKHFRQWURORIZKLFKDUHGLFRW\OHGRQRXVDQQXDODQG
SHUHQQLDOGLFRW\OHGRQRXV6HSWHPEHU9DULDQWVWUHDWHGZLWKKHUELFLGHVLQZHHGQXPEHULVEHWZHHQSOP5LYDO6WDU
*'DQGSOP/LQWXU,QFRQFOXVLRQZHFDQVD\WKDWDOOKHUELFLGHVWHVWHGZHUHDEOHWREHWWHUFRPEDWZHHGVSHFLHV
H[LVWLQJLQFXOWXUHERWKYDULDQWVIHUWLOL]HGZLWK1DQG1LQWKHIHUWLOL]HGLW$WQRWUHDWPHQWZHUHKLJKHUYDOXHV
SOP7KHRUGHULQZKLFKWKHLUHIIHFWLYHQHVVLVORZ5LYDO6WDU*'6HNDWRU/LQWXUDQG'LFRSXU7RS6/
$QDO\]LQJWKHGDWDLQ7DEOHLVREVHUYHGWKDWWKHGU\ELRPDVVRIZHHGFRQWUROYDULDQWIHUWLOL]HGZLWK1LV
JVXPRIZKLFKJVXPDUHVSHFLHVGLFRW\OHGRQRXVDQQXDODQGJVXPGLFRW\OHGRQRXVSHUHQQLDOV
$QDO\]LQJ WKH GDWD VKRZV WKDW YDULDQWV KHUELFLGHV ORZHVW OHYHO ZDV UHFRUGHG LQ WKH ZHHG KHUELFLGHV /LQWXU
YHUVLRQZLWKRQO\JVXP
:KHQDSSO\LQJ1IHUWLOL]DWLRQZHHGGU\ELRPDVVLQYHUVLRQFRQWUROZDVVXJP,QYDULDQWVKHUELFLGHV
KLJKHVW OHYHO RIZHHG LV WDNLQJ'LFRSXU7RS6/ZLWK DYDOXHRIJ VXPRIZKLFKJ VXP DUH WKH
VSHFLHVGLFRW\OHGRQRXVDQQXDO UHVSHFWLYHO\JVXPGLFRWLOOHSHUHQQLDOV7KH ORZHVWZDV UHFRUGHG LQZHHGLQJ
YDULDQW WUHDWHG ZLWK 5LYDO 6WDU *'  VX  JP RI ZKLFK J DQG J VX GLFRW\OHGRQRXV DQQXDOSHUHQQLDO
GLFRW\OHGRQRXVP
,QFRQFOXVLRQDOOKHUELFLGHVWHVWHGZHUHDEOHWRHIIHFWLYHO\FRQWUROZHHGV
7KHPRVWHIIHFWLYHWUHDWPHQWZDVWKHKHUELFLGH5LYDO6WDU*'XQGHU1IHUWLOL]DWLRQZKHQKHUHFRUGHGWKH
ORZHVWZHHGGU\ELRPDVV
7DEOH7KHUHVXOWVRIWKHZHHGDVDUHVXOWRIWKHWUHDWPHQWZLWKWKHKHUELFLGHZKHDWFURSEHIRUHKDUYHVW
9DULDQWV
1UZHHGVP 'U\ZHLJKWJP
'HJUHHRIFRQWURO

D1 D1 D1 D1 D1 D1
7RW 'D 'S 7RW 'D 'S 7RWDO\ 'D 'S 7RW 'D 'S 7RW 'D 'S 7RW 'D 'S
E XQWUHDWHG      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     
E /DUHQ:*           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   
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     
E +DUPRQ\')                  
E /LQWXU:*                  
E 6HNDWRU                  
E
'LFRSXU7RS
6/                  
E 5LYDO6WDU*'                  

$QDO\]LQJWKHGDWDVKRZVWKDW WKHYDULDQWVIHUWLOL]HGZLWKQLWURJHQNJKDRIZHHGSHUFHQWDJHZDVEHWZHHQ
YDULDQWWUHDWHGZLWK'LFRSXU7RS6/DQGWUHDWPHQWZLWK/DUHQ
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,QYDULDQWVIHUWLOL]HGZLWK1GHJUHHFRPEDWZHHGVZDVLQDOWHUQDWLYHKHUELFLGHV'LFRSXU7RS6/
DQGLQ6HNDWRUYHUVLRQ
,Q YDULDQWV IHUWLOL]HGZLWK  NJ QLWURJHQ OHYHO RI ILJKWLQJ KDV EHHQ EHWZHHQ  LQ WKH YDULDQW WUHDWHGZLWK
'LFRSXU7RS6/DQGLQWKHWUHDWHG6HNDWRU,QWKHFDVHRISHUHQQLDOGLFRW\OHGRQRXVVSHFLHVGHJUHHRIZHHG
FRQWUROZDVIHUWLOL]HGZLWK1YDULDQWVLQWKHYDULDQWWUHDWHGZLWK'LFRSXUDQG/LQWXUYHUVLRQ

3.4. Grain yields obtained in culture under the influence of winter wheat with herbicide treatments  
7DEOH  FHQWUDOL]HGJUDLQZKHDW \LHOGV REWDLQHGXQGHU WKH LQIOXHQFHRIYDULRXV WUHDWPHQWVZLWK KHUELFLGHV DQG
IHUWLOL]DWLRQLQFURS\HDU$QDO\]LQJWKHWDEOHRQZLQWHUZKHDWSURGXFWLRQVKRZVWKDWWKHFRQGLWLRQVIRU
WKHXVHRINJ1KDDYHUDJH\LHOGZDVNJKDDQGLIIHUWLOL]DWLRQZLWKNJ1KDSURGXFWLRQLQFUHDVHGWR
.JKD*DLQUDLVLQJSODQWVREWDLQHGZDVNJKDRIVWDWLVWLFDOO\DVVXUHGDVYHU\VLJQLILFDQW
$QDO\]LQJWKHLQIOXHQFHRIWUHDWPHQWVZLWKKHUELFLGHVDSSOLHGWRWKHDYHUDJH\LHOGVREWDLQHGIURPZLQWHUZKHDW
FURS LV IRXQG WKDW FRPSDUHG ZLWK WKH FRQWURO DOO KHUELFLGHV DSSOLHG OHG SURGXFWLRQ LQFUHDVHV VWDWLVWLFDOO\ YHU\
VLJQLILFDQW /HYHO RI SURGXFWLRQ LQFUHDVHV DFKLHYHG E\ DSSO\LQJ WUHDWPHQWV KHUELFLGHV UDQJHG IURP  ZLWK
WUHDWPHQW 'LFRSXU 7RS  6/ DQG  ZLWK WUHDWPHQW /RJUDQ :* /RZHVW \LHOG LQ WHUPV RI DSSO\LQJ
WUHDWPHQWV ZLWK KHUELFLGHV KHUELFLGH XVH ZDV ZKHUH 'LFRSXU 7RS  6/  NJKD 7KH KLJKHVW \LHOG ZDV
REWDLQHGZKHQDSSO\LQJKHUELFLGHWUHDWPHQWV6HNDWRUDQGZDVNJKDLQ+DUPRQ\
3URGXFWLRQLQFUHDVHVFRPSDUHGWRWKHFRQWUROREWDLQHGZHUHEHWZHHQNJKDIRUWUHDWPHQW'LFRSXU7RS6/
DQGNJKDLQ+DUPRQ\
$QDO\]LQJ WKH LQIOXHQFH RI IDFWRU % IHUWLOL]DWLRQ OHYHO RQ WKH OHYHO RI SURGXFWLRQ GHWHUPLQHG E\ DSSO\LQJ
KHUELFLGH WUHDWPHQWV DUH IRXQG LQ DOO YDULDQWV VWXGLHG ZHUH UHFRUGHG SURGXFWLRQ LQFUHDVHV 3URGXFWLRQ JURZWK
DFKLHYHGIROORZLQJDGPLQLVWUDWLRQRIDGRVHRINJQLWURJHQKDZDVNJKDIRUYHUVLRQFRQWUROWKDWKDYHQRW
DSSOLHGKHUELFLGHWUHDWPHQWV
,Q WKH YDULDQWV ZKLFK KDYH EHHQ XVHG LQ WUHDWPHQW ZLWK WKH KHUELFLGH REWDLQHG SURGXFWLRQ LQFUHDVHV DV D
FRQVHTXHQFHRIRYHUIHUWLOL]DWLRQZDVNJKDLQ WKHFDVHRIKHUELFLGHVZLWK'LFRSXU7RS6/DWDGRVHRI
OKD7KHRWKHUYDULDQWVRISURGXFWLRQLQFUHDVHVDFKLHYHGOHYHOZDVEHWZHHQNJKDDQGDPD[LPXPRI
NJKDUHFRUGHGZKHQWUHDWHGZLWKWKHKHUELFLGH6HNDWRUGRVHRINJKD
7DEOH7KH\LHOGVRIJUDLQNJKDREWDLQHGFURSRIZLQWHUZKHDWXQGHUWKHLQIOXHQFHRIYDULRXVKHUELFLGHWUHDWPHQWV
 %[$LQIOXHQFHRIWUHDWPHQWZLWKKHUELFLGHVDWWKHVDPHOHYHORIIHUWLOL]HU
$[%,QIOXHQFHRI
IHUWLOL]DWLRQOHYHOIRU
WKHVDPHWUHDWPHQW
%LQIOXHQFHRIWUHDWPHQW
ZLWKKHUELFLGHV
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